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 Indonesia confirmed its first coronavirus disease 19 (COVID-19) case on 2nd 
March 2020, when other countries have already reported several numbers in 
the previous month. This study aimed to explore the risk perception of 
Indonesians in the early stage of the COVID-19 outbreak. This cross-
sectional study was conducted among 495 participants using a web-based 
questionnaire. Primary data were collected from 3rd to 27th March 2020 
including the perceived severity, vulnerability, threat, self, and response 
efficacy of the participants. The results showed that the perceived threat of 
the outbreak in its early stage is the second highest compared to other 
diseases. The perceived severity among the participants was high. However, 
they had a low vulnerability. Those in the middle region showed a higher 
level of self and response efficacy. Meanwhile, people who work as private 
sector employee (β=0.146, p=0.004), live in the western region (β=-0.184, 
p=0.000), with a higher knowledge score (β=0.096, p=0.032) had a higher 
perceived threat. These results found those who had high knowledge, was 
also had higher perceived risk. The most important of these studies have 
determined various factors related to risk perception, thus it could be good 
preliminary evidence for public health authorities to arrange an effective way 
for epidemic control. 
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In December 2019, a new infectious outbreak occurred in Wuhan, Hubei Province of China. This 
disease was found to be caused by a novel coronavirus and subsequently named severe acute respiratory 
syndrome 2 (SARS-CoV-2) [1]. This virus caused a disease called COVID-19, which is highly contagious 
and spreads by human-to-human transmission. It spreads rapidly to other countries outside of China and 
became a global pandemic. More than 30 million COVID-19 cases are registered worldwide until September 
2020 [2]. 
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The common symptoms found in the patients are fever, cough, fatigue, and shortness of breath. 
Older people and those with underlying conditions are more prone to severe outcomes such as acute 
respiratory distress syndrome (ARDS) [3]. Several proposed vaccines for this disease are currently being put 
into clinical trials. In the meantime, the public was implored to take self-precautions by practicing basic 
hygiene and self-quarantine [4]. 
In February 2020, COVID-19 had affected several countries, including those in South-east Asia. 
Meanwhile, the first case in Indonesia was reported on 2nd March 2020. This number increased significantly 
and reached more than 200,000 cases in September with almost 10,000 deaths [5]. As a country with a large 
population, with a lack of testing capacity and less strict social distancing measures, there is a tendency of a 
significant increase in the disease. Hence, understanding how people perceived their likelihood to get the 
disease, perceived the threat of the disease, and the response at the community and individual level in the 
early stage is vital as preliminary evidence of a better communication approach during an outbreak of 
emerging infectious diseases. This could be done by assessing the risk perception of the people.  
One of the widely used theories to assess risk perception in health settings is the protection 
motivation theory (PMT). According to PMT, an individual has to perceive risk or threat before deciding to 
engage in protective behavior. PMT was used to assess the intention of an individual to engage in preventive 
behavior in several previous studies [6]-[8]. However, the main constructs in PMT (perceived vulnerability, 
perceived severity, and perceived threat) could be used to assess the risk perception. Several other studies 
used PMT in assessing risk perception in the healthcare setting [9]-[11]. In this study, we aimed to use PMT 
for assessing the risk perception of COVID-19, among general Indonesian populations. Additionally, we also 




2. RESEARCH METHOD  
This study was approved by the Ethics Committee of Aisyiyah University (No. 1305/KEP-
UNISA/IV/2020). Furthermore, informed consent and agreement to participate was obtained from each 
participant. Also, the confidentiality of the obtained data was maintained. 
This was an analytic observational study using a cross-sectional design conducted from March 3rd 
to 27th 2020 among general Indonesian populations. Indonesians aged 17 years and above and currently 
living in Indonesia are eligible to participate in this study. A foreigner living in Indonesia and Indonesians 
living overseas are excluded. The survey was conducted using a link shared with online groups and social 
media. The sample size was determined by the assumption that the probability of the participant's knowledge 
of COVID-19 was 50% [12]. Using a 95% confidence interval, 5% limit of precision, and 1.0 design effect, 
the sample size was 384 participants. At the end of the survey, the number of participants exceeded the 
maximum sample size. Accordingly, 495 responses were further analyzed. 
Before distributing the questionnaire, a pilot study was conducted, and the data collected on 30 
anonymous samples were first reviewed to determine the reliability of the questionnaire. The questionnaire 
was then modified accordingly. An online questionnaire through Google Form was used, which collected 
information on socio-demographic characteristics, knowledge, precautionary actions, perceived vulnerability, 
and severity, response as well as self-efficacy of COVID-19. Due to the unavailability of the risk perception 
questionnaire, this particular questionnaire was developed based on previous studies [13]. It was initially 
written in English and translated into Bahasa Indonesia. 
 
 
3. INSTRUMENTS AND DATA ANALYSIS 
The questionnaire collected socio-demographic information of participants such as age, sex, 
education, region, and occupation. Furthermore, their awareness about the pandemic, and whether they have 
lived or visited affected countries (China, South Korea, Japan, Iran, Italy) in the past six months were also 
included. Meanwhile, COVID-19 related knowledge was assessed with six items about the main symptoms 
and transmission of the disease. The total score of this knowledge ranged between 0-6. In addition, the 
precautionary actions taken by the participants were assessed by whether they had practiced at least one of 
twelve preventive measures of the disease.  
The measurement of risk perception was made according to previous studies, based on the 
constructs of the protection motivation theory (PMT) [13]. The perceived severity assessed the severity of 
COVID-19 using a 10-point Likert scale, from 1 (not severe) to 10 (very severe). Meanwhile, the perceived 
vulnerability assessed the likelihood of acquiring this disease using a 5-point Likert scale, from 1 (very 
unlikely) to 5 (very likely). Furthermore, the perceived threat was used as the overall measure of risk 
perception, which used the square root of the multiplication of perceived severity divided by 2 and 
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vulnerability. The result was a perceived threat with a scale from 1 (low) to 5 (high). Also, the measure of 
risk perception was compared to other diseases and accidents such as SARS and MERS. The response-
efficacy was assessed by asking how confident the participants think the people around them can take 
practical actions to prevent contracting COVID-19 using a 4-point Likert scale from 1 (not at all) to 4 (very 
much). Furthermore, self-efficacy was assessed by asking how confident they think they can prevent 
contracting the disease. The choices used a 4-point Likert scale, from 1 (not confident) to 4 (very confident). 
A descriptive analysis was conducted on the socio-demographic characteristics and the study 
variables. The Kruskal-Wallis/Mann Whitney U test was used to explore the difference in the perceived 
threat among socio-demographic characteristics. We did the Kruskal-Wallis Test to see the difference in the 
perceived threat among the occupation variable. Furthermore, we conducted a Dunn-Bonferroni test for the 
post-hoc analysis. Also, multiple linear regression was conducted to determine the factors that are associated 
with perceived vulnerability, severity, and threat, each as a dependent variable. We divided the independent 
variables into two blocks, the first block consisting of all the sociodemographic variables and knowledge and 
awareness in the second block. The independent variables were included with socio-demographic variables in 
the first block, and COVID-19 related knowledge, as well as awareness in the second block. Furthermore, 
dummy variables were set for the categorical independent variables. All the results are significant when the 




4. RESULTS AND DISCUSSION  
The majority of the participants were female (74.7%), aged 17-25 (59.6%), and living in the western 
region (71.5%). Those with a bachelor's degree were 71.1%, and students were 35%. Overall, they were 
young individuals and students. Furthermore, 97.4% have heard of the disease, and only 4% reported living 
or visiting COVID-19 affected countries in the last six months. There was a difference in the perceived threat 
between sex, region, and occupation as shown in Table 1. 
 
 
Table 1. Demographic characteristic of the participants 
No. Variables  n (%) 
Knowledge range (0-6) Perceived threat of  COVID-19 
Mean  SD p Mean  SD p 
1. Sex*      
 Male 125 (25.3) 5.40  1.20 0.289 3.15  1.01 0.048 
 Female 370 (74.7) 5.57  0.79  2.94  1.03  
2. Age (years)      
 17-25 295 (59.6) 5.50  0.96 0.676 2.99  1.05 0.882 
 26-35 112 (22.6) 5.58  0.74  3.04  1.02  
 36-45 59 (12) 5.58  1.02  3.00  0.97  
 46-55 19 (3.8) 5.63  0.68  2.93  0.85  
 >55 10 (2.0) 5.30  1.05  2.83  1.28  
3. Region*      
 Western region 354 (71.5) 5.58  0.82 0.149 3.14  0.95 0.000* 
 Middle region 141 (28.5) 5.40  1.11  2.64  1.13  
4. Education      
 Junior High School 3 (0.6) 6.00  0.00 0.189 2.82  0.74 0.246 
 Senior High School 84 (17.0) 5.36  1.26  2.83  1.05  
 Bachelor Degree 352 (71.1) 5.53  0.86  3.05  1.03  
 Postgraduate  56 (11.3) 5.73  0.58  2.92  0.95  
5. Occupation**      
 Student 173 (35) 5.37  1.07 0.016* 2.79  1.08 0.018* 
 Private sector employee 164 (33.1) 5.63  0.90  3.18  0.95  
 Government worker 52 (10.5) 5.58  0.69  3.01  0.98  
 Entrepreneur 22 (4.4) 5.59  0.59  3.32  1.09  
 Others 84 (17.0) 5.61  0.76  2.97  0.99  
6. COVID-19 related awareness*      
 Yes 482 (97.4) 5.55  0.88 0.072 3.01  1.02 0.036* 
 No 13 (2.6) 4.43  2.22  2.12  1.03  
7. Previous visit to COVID-19 affected 
countries in the last 6 months* 
     
 Yes 20 (4) 5.55  1.14  2.91  0.88 0.790 
 No 475 (96) 5.53  0.91 0.547 3.00  1.03  
*Significant p <0.05 using Mann Whitney-U Test 
**Significant p <0.05 using Kruskal Wallis test 
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Among the participants, a higher knowledge was found in females with a mean score of 5.57, aged 
46-55 (5.63), living in the western region (5.58), holding a postgraduate degree (5.73), and working in a 
private sector (5.63). Also, those who have heard of the disease had a higher knowledge with a mean score of 
5.55. Furthermore, those who reported a previous visit to COVID-19 affected countries in the last six months 
had a slightly higher knowledge (5.55). 
COVID-19 perceived vulnerability in this study was the third highest with a mean score of 2.44 
(range 1-5). Meanwhile, that of the common cold was highest (2.91) and HIV/AIDS was the lowest (1.62). In 
terms of perceived severity, COVID-19 was seen as one of the most severe problems with a mean score of 
8.12 (range 1-10). Other conditions with high severity were cancer (8.21), cardiovascular diseases (8.24), and 
HIV/AIDS (8.21). However, the common cold had the lowest perceived severity (7.06). After gathering the 
measurement, the perceived threat of COVID-19 during the outbreak was the second highest with a mean 
score of 2.99 (range 1-5), after traffic accident (3.05). However, Avian Influenza had the lowest perceived 
threat (1.99) compared to other diseases and accidents as shown in Table 2. 
 
 
Table 2. Risk perception of COVID-19 and other diseases/accidents 
 Perceived vulnerability (1-5) Perceived severity (1-10) Perceived threat (1-5) 
 Mean  SD Mean  SD Mean  SD 
COVID-19 2.44  1.13 8.12  2.77 2.99  1.03 
SARS 2.11  1.06 7.99 2.84 2.07  0.64 
MERS 1.93  1.02 7.91  2.91 2.59  0.93 
Avian influenza 2.01  1.06 7.84  2.86 1.99  0.63 
Tuberculosis 2.13  1.15 7.93  9.00 2.73  1.01 
Common cold 2.91  1.30 7.06  2.83 3.03  1.08 
Cancer 2.06  1.07 8.21  2.92 2.73  0.98 
Cardiovascular disease 2.15  1.08 8.24  2.92 2.75  0.98 
Traffic accident 2.62  1.23 7.93  2.84 3.05  1.07 
Food poisoning 2.41  1.16 7.33  2.91 2.81  1.06 
HIV/AIDS 1.62  0.92 8.21  3.03 2.41  0.88 
 
 
The total average of the precautionary actions taken by the participants was 83.3%. Also, covering 
mouth when sneezing or coughing showed to be the most practiced precautionary actions (97%). 
Furthermore, avoiding eating out in the food court or restaurant reported as the least practiced measure 
(68.7%) as shown in Table 3. 
 
 
Table 3. Precautionary actions taken to prevent COVID-19 
Precautionary actions Correct answer percentage n (%) 
Avoid contact with sick people 444 (89.7) 
Avoiding close contact with another person when sick 457(92.3) 
Not going out when sick 399 (80.6) 
Wearing a mask 372 (75.2) 
Covering nose and mouth when sneezing or coughing 480 (97.0) 
Washing hands with water and soap for at least 20 seconds 449 (90.7) 
Using hand sanitizer when water is not available 419 (84.6) 
Avoiding eating out in the food court or restaurant 340 (68.7) 
Avoiding public gatherings or crowded place 359 (72.5) 
Avoiding traveling to COVID-19 key-epidemic area 479 (96.8) 
Avoiding traveling by plane or public transportation 362 (73.1) 
Consuming health supplement to improve immunity 392 (79.2) 
Total average of correct answers 83.3% 
 
 
The linear regression analysis found that region was significantly associated with perceived severity, 
vulnerability, and threat. Meanwhile, people who work as a private sector employee (β=0.206, p=0.000), live 
in the western region (β=-0.170, p=0.000), and had higher knowledge score (β=0.89, p=0.047) had higher 
perceived severity. In terms of vulnerability, males (β=-0.107, p=0.022), and those who live in the western 
region (β=-0.091, p=0.049) had a higher perceived vulnerability. Also, those who work as a private sector 
employee (β=0.146, p=0.004), live in the western region (β=-0.184, p=0.000), had higher knowledge score  
(β=0.096, p=0.032) had higher perceived threat as shown in Table 4. 
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Table 4. Linear regression analysis of COVID-19 perceived severity, vulnerability, and perceived threat 
Variables 
Perceived severity Perceived vulnerability Perceived threat 
β p β p β p 
Age .752 .415 -.376 .547 .057 .963 
Sex (male is the reference) -.026 .568 -.107 .022 -.091 .043 
Education       
High School .128 .557 .092 .680 .121 .578 
Bachelor .219 .399 .141 .597 .203 .431 
Postgraduate degree1 .064 .222 .047 .807 .065 .723 
Occupation        
Private sector employee .206 .000 .041 .433 .146 .004 
Government worker .656 .512 .003 .947 .036 .465 
Entrepreneur .054 .264 .039 .406 .069 .134 
Others2 .076 .164 .001 .990 .041 .401 
Region (western region is the reference) -.170 .000 -.091 .049 -.184 .000 
COVID-19 awareness (answer “no” is the reference) .047 .286 .086 .060 .071 .108 
COVID-19 knowledge .089 .047 .022 .626 .096 .032 
1) Dummies for education. Reference category is junior high school 
2) Dummies for occupation. Reference category is student 
 
 
Age and knowledge were quantitative variable. The dependent variable models explained less than 
10% of the variance, except the model with the perceived threat as the dependent variable. The first model 
(M1) only included socio-demographic factors, meanwhile, the second (M2) included COVID-19 awareness, 
and related knowledge, as well as socio-demographic factors. Model for the total population explained 10.1% 
of the variance in terms of perceived threat when knowledge and awareness were included in M2. In terms of 
the vulnerability, M1 explained 4.1% of the total population, and M2 explained 4.9%. M1 in perceived 
severity explained 8.8%, and M2 explained 9.9% of the total variance as shown Table 5. Furthermore, the 
proportion of variance was higher when knowledge and awareness were included. No significance was found 
in the model with perceived vulnerability as the dependent variable. In terms of response and self-efficacy, 
participants in the middle region were very confident that people can take practical actions to prevent 
themselves from acquiring COVID-19. They also reported higher self-efficacy than in the western region as 





 of the different steps in the linear regression model of the risk perception 
 Perceived severity Perceived vulnerability Perceived threat 
R2 p R2 p R2 p 
R2 step 1 .088 .000 .041 .089 .086 .000 
R2 step 2 (full model) .099 .000 .049 .058 .101 .000 
Adjusted R2 full model .071  .019  .073  
R2 step 1 for the the socio-demographic variables 





Figure 1. Response efficacy and self-efficacy based on region 
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4.1.  Precautionary actions 
The total average of precautionary actions was 83.3%. The main measures were covering mouth 
when sneezing or coughing (97%), avoiding close contact with other people when sick (92.3%), and avoiding 
traveling to high impacted areas (96.8%). This finding is in line with a study in Hong Kong on the Avian 
Influenza outbreak, which reported that during the onset, 71%-81% of the participants avoided crowded 
places, going out, and traveling abroad [14]. 
Two weeks after the first confirmed cases, “Indonesian president pronounced some social distancing 
orders including closure of schools and workplaces” [15]. Around two weeks after the first two cases 
confirmed, the government created a Task Force (Gugus Tugas) for accelerating the handling of COVID-19 
through a Presidential Decree (Keppres) 7/2020 [16]. Only on March 31
st
, 2020, the president pronounced the 
large-scale social distancing policy where the local government could limit the mobility of people and goods 
in and out of the area unless permission is acquired from the Health Ministry. Additionally, the policy 
mentioned that it includes closure of schools and workplaces, limitation of religious activities, and limitation 
of public activities [17]. However, these policies were not strictly imposed. Only 14 out of 34 provinces in 
Indonesia implemented this policy. At the end of the month, the president pronounced the COVID-19 
outbreak as a national disaster.  
At the early stage, public willingness to comply with the measures was important in controlling the 
outbreak [18]. The least practiced precautionary measures in this study are related to daily activities, such as 
gathering and eating in a restaurant. In a study of precautionary behavior during an infectious disease 
outbreak, the intention to practice safety measures was associated with the government's effectiveness [19], 
[20]. However, with no strict policy and hesitation in implementing lock-down in the early stage of the 
outbreak, the public activity outside is unavoidable. 
 
4.2.  Risk perception: Protection motivation theory (PMT) constructs 
In this study, the perceived threat of COVID-19 is one of the highest along with road traffic 
accidents. Therefore, this suggested that the populations consider the disease as a potential health problem, 
and already perceived it as a threat. Severe acute respiratory syndrome (SARS), Avian Influenza, and other 
previous emerging infectious diseases were considered similar to COVID-19 in terms of risk perception as a 
serious health threat to people. Our study finding is in line with a study in Egypt, which demonstrated that in 
the early stage of the outbreak, the public perceived COVID-19 as a life-threatening danger [21]. 
Furthermore, a previous study in Vietnam showed that 75% of the participants considered Avian Influenza as 
a serious threat at the beginning of the outbreak [22]. Among the participants in a study in the UK, SARS 
was considered a perceived threat in the initial phase before the containment [23], [24]. 
Those previous studies have shown that in the early phase of the outbreak, the public was concerned 
about the disease and thought it could be a danger to their health. The dimension of psychological risk in the 
psychometric paradigm shows that dread (the feeling of dread and the perceived of a catastrophic potential of 
the hazard), as well as the risk of the unknown (where the hazard is judged to be unknown or new) shaped 
risk perception of people [25]. Other diseases mentioned in our study have been previously known-or even 
contained. However, although COVID-19 is caused by the same group of viruses, which is a novel 
coronavirus, the disease is still considered new that future exploration and research is still needed [26]. 
Therefore, in our study, we reported that compared to other diseases, COVID-19 is considered a public health 
threat due to the evolving research that still needed to be conducted at the beginning of the outbreak.  
In this study, the region was associated with a perceived threat. Meanwhile, in previous research of 
SARS in a wider area, a similar finding was reported that a region was associated with perceived 
vulnerability, severity, and threat [24]. At the beginning of the outbreak, the number of cases in the western 
region is higher than in the middle region. Our study found that the perceived threat of participants in the 
western region towards COVID-19 is higher than participants in the middle region. This finding is in contrast 
with an earlier study that showed risk perception is lower in the area where the outbreak is prevalent [27]. 
Since this study accounted only for two local regions, the finding needs to be interpreted with caution. 
Furthermore, other factors that are associated with the perceived threat are being a private sector employee 
and higher COVID-19 related knowledge. This finding is similar to a recent study that showed that personal 
knowledge of the disease is significantly associated with risk perception [28]. 
Elaborating the PMT constructs, it was found that the participants perceived COVID-19 as a serious 
health problem along with cardiovascular disease and HIV. People who work as private-sector employees 
who live in the western region with higher knowledge had more perceived severity. However, even though it 
was considered a serious disease, they perceived themselves as less likely to acquire it, which was slightly 
lower compared to the perceived threat. A similar finding was observed in a study of previous outbreaks such 
as A/H7N9 and Avian Influenza, where the participants considered the disease as a serious risk, but 
perceived that their chance of getting infected is low [22], [29]. This might be influenced by the majority of 
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participants who were not in the high-risk category, or having adequate protection to prevent the disease. 
Moreover, the majority of the participants in our study are young people, who are not a high-risk category for 
getting COVID-19. 
Also, it was assumed that low perceived vulnerability in the early stage of the outbreak was because 
the participants had low intention to comply with the government, or the outbreak was anticipated. 
Meanwhile, a study during the early phase of an infectious disease pandemic in the Netherlands found that 
the strong intention to comply with government measures was associated with perceived vulnerability 
However, the lower vulnerability might be because people have anticipated the risk, and practiced the 
protective behavior before the outbreak occurred [30]. 
After an individual evaluates risk as a part of threat appraisal, they will go through a process to cope 
with it. In this case, response and self-efficacy play a role [31]. The perceived threat was higher in the 
western region while coping appraisal was found in the middle. Those living in the middle region are 
confident that they could take preventive actions during the outbreak. Jakarta as the capital and other parts of 
the western region were surging in terms of the cases at the beginning of the outbreak. In the beginning case 
of COVID-19 on 2
nd
 March 2020, western region contributed to a higher number of cases than the other 
regions in Indonesia. These studies found that self and response efficacy among people in the western region 
was lower than in the middle region. The majority of participants in the western region consisted of students 
and employees. These two groups of people were more affected in social activity directly by the pandemic. In 
case when the first cases of outbreaks surged, they might still need to go to the school and the office. There 
still no strict regulations yet for limiting their social activity in the beginning case. Furthermore, the 
Indonesian government just ruled out the instructions of physical distancing by the end of March [16]. A 
previous study also reported that in terms of pandemic policy response, Indonesia was one of the countries 
with the medium case yet having a proportional response towards the pandemic [32]. Therefore, this might 
lead to a reduced public trust that subsequently decreases the response and self-efficacy of the people in the 
western region, where the regulations took place earlier. In addition, every job cannot be executed from home 
or online, therefore people still go out to work, despite the social distancing measure. 
China was able to implement strict policies at the beginning, however other countries such as the 
USA and UK waited for at least a month to apply the same measure [33]. This might be influenced by the 
nature of the disease, which is a major concern when the effects become visible [34]. In Indonesia, it took 
more than a month to implement large scales social status due to concern of interfering with the public daily 
and economic activities. The government must first disburse the stimulus to those affected by the large-scale 
social restrictions (PSBB) policy [35]-[37]. 
Based on PMT, people will take higher precautionary actions when all of the PMT constructs such 
as perceived vulnerability, perceived severity, and a coping appraisal are high. In a previous study, perceived 
severity as one of the PMT constructs was relatively low. Therefore, the focus is needed to manage the 
pandemic towards the perceived severity [38]. Our study found the lower construct in perceived 
vulnerability. Therefore, in terms of communicating preparedness strategies, improving the pandemic 
response, delivering effective communication, and encouraging more precautionary actions, thus the 
perceived vulnerability needs more attention. When the public realizes that COVID-19 is a risk that can 
affect anyone, despite the ages, they will take more precautionary action to avoid getting the disease.  
 
 
5. CONCLUSION  
The knowledge among the participants was satisfactory, and the perceived severity and threat of 
COVID-19 were high. However, they had low perceived vulnerability. Participants in the middle region 
showed higher self and response efficacy.  Risk perception is known as a trigger for precautionary actions. 
By knowing and understanding how public perceived COVID-19 in the early stage of the outbreak, the result 
of our study can be a preliminary approach for the health sector, stakeholders, and the government to provide 
a better communication in order to encourage the people to take more precautionary actions during a disease 
outbreak. However, our study emphasized the risk perceptions. Future exploration is needed to see how the 
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